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PROBLEM TO BE SOLVED: To obtain a ceramic having high 
dielectric constant and Q value, almost free fonn fluctuation of the 
characteristics and capable of being sintered at a low temperature 
by incorporating, as a first sub-component, Si02 glass free from a 
Pb oxide in a specific ratio and. as a second sub-component, an Mn 
oxide in a specified ratio into a particular main component. 
SOLUTION: This composition is expressed by the formula x(BaaCaP 
Sr?)0- y[Ti02)1-m(Zr02)m]-2Re203 (wherein, x+y+z=100: a+p+?=l 
0<p+?<0.8; 0<m<0.15; and Re is at least one rare earth element). 
The content (a) of the first sub-component is >0.1 and <25 pts.wL 
and the content (b) of the second sub-component is > 1.5 and ^20 
pts.wt expressed in tenns of MnO, each content being based on 
100 pts.wL of the main component whose molar composition ratio 
{(BaaCapSr?)0, [(Ti02)1-m(Zr02)m], Re203} of (BaaCapSr?)0, 
[(Ti02)1-m] and Re203 is contained in a region surrounded by 
points A (7, 85, 8), B (7, 59, 34), 0 (0, 59, 41) and D (0, 85. 15). mq^ 
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iMHs 


TCC 
(ppm/-C) 


*i 


1060 


36 


700 


-47 


*2 


1060 






*3 


1060 


54 


2200 


-42 


*4 


1060 


53 


200 


-48 


5 


1040 


42 


2200 


-24 


6 


1050 


44 


2200 


-26 


7 


1060 


46 


2000 


-28 


4^8 


1060 




9 


1030 


43 


2800 


-25 


10 


1050 


44 


3000 


-25 


%11 


1060 




*12 


1060 




%13 


1060 




41 14 


1060 




4el5 


1060 




16 


1060 


41 


3800 


-24 


17 


1040 


45 


3600 


-28 


18 


1000 


43 


3400 


-29 


4:19 


980 


40 


600 


-40- 


20 


1060 


48 


3700 


-19 


21 


1060 


47 


2900 


-23 


4:22 


1060 


48 


2800 


-32 


23 


1050 


48 


3400 


-20 


24 


980 


47 


3700 


-18 


25 


950 


45 


3100 


24 


4^26 


940 


46 


800 


32 


27 


106D 


48 


1800 


-29 


28 


1030 


48 


1500 


-26 



[0 0 3 4] 
m5] 



(8) 
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13 



14 









Q 


TCC 




CC) 


IMHz 


IMHz 


(ppm/*C) 


29 


1030 


49 


3800 


-27 


30 


1030 


47 


Ark 


-IS 


31 


1030 


42 


3300 


28 


32 


1030 


38 


3100 


-28 


33 


1030 


39 


3200 


-26 


34 


1030 


35 


3500 


29 


35 


1000 


49 


3500 


-11 


36 


950 


48 


2600 


14 


*37 


950 


47 


700 


36 



* [0 0 3 5] cn^-fe^^ ^y^ri>^>1tCDSm 

w^^m^vfc. ^m^miSiZfQJit. 2ox:x-m^isci 

MHz, SEEl V rms JCTS'J^b. SS^OitS 

(D) , (T) (D^m^mi^h. s^s^a^^^^itsi 
mm (e.r) ^wmLfc. ^tc. tcc (^m^mu^ 

mm \t. 2 0t;^8 5t:o#8^tt§a*SiJ^UTTfB 
C0gcS:itC«eoT^tBL;^Co fib, Cap 2 051 

2 QX:\Z:^\'f^mm^m[pY]^mt>L. Cap8 5J18 

10 [0 0 3 6] 

[gc^i] 



TCC = { (Cap85 - Cap20)/ [Cap20(85 - 20)] } x 10^ [ppm/'C ] 



[0 0 3 7] ^1. m4'fy^^m^f)^f3i^o\z. 

5-7, 9, 10, le-'lS, 2 0, 2 1, 2 3 — 2 

5. 2 7, 2 8izfr:'r:^mm(Dmi^mi(omm^<Dm^ 

(Dt'y^y^lt. {x (B a aC a jS S r r) O 20 

-y [ (T i O2) i-m (Z rOz) m ] -zRezOsl 
«ab, x + y-f-z = 100> a + 0 + r=l, 

0^3 + r<0. 8. 0^m<0. 1 5T»oT. Re 

«^^<<h^i®£t±<o*±S7cS o ) \zMi^^ mi 

m^^^-T) m2(om\^^ti.x(DMnmitm^i^ 
^mr^ch\zj:r)^ ]tmmmf)^3 0EK±tm<. Qm 
iMHzTi 0 0 oj^±iig<, ^fz. mmmmum 

^SC (TCC) f)^±3 0ppm/V)^[^h^l^^\^^mmi^ 
±:^^y^f)m^n. Lf)^hCu<Dm^ (10 8 St:) 30 
J:Ofi^.>l 0 6 ox:EKTxmf^^^o 
[0 0 3 8] ^tz. :i<D^vf3immz^i^x\t. mm 

-^2 1 <h2 3. Unm^2 7 t2 8f)^^m^t^f3:^0 
tc. m^m2\z\,>o. :»^X;6«B203-S i0^m(D:» 

[0 0 3 9] $e.tC> ^2, ^ 5 c^ia^Bf#^ 3 5 , 3 6 

(D^oiz. m^m3\z},>o. ^^»\zMi.. 112 

<Dm^^\zm^xm3(Dum»<r>c uMim^'^m^'^ 

^Zt^Z^D. '^^iZl&Umm^'^^C^^^-^miZtS: 40 

[0 0 4 0] CldT. *5!BJ(0ffi^£^^^L)^cSS{CO 

[0 0 4 1] ^1. ^40Un^^l-4(D<koi.Z. ^ 

{x (BaaCaiSSrr) 0~y [(TiOa) 
i-m (Z rOa) m ] -z ReaOs} (fib. S:«=t^, x + 
y+z = 100. a + i34-r=l. 0^i34-r<0. 
8. 0^m<0. 1 5-e^oT, R e < (h 1 S 50 



i^±a)#±S7cm . ) mi\z^-r3^m^m\z^ 

t^^T. .^.A (7, 8 5, 8) , .^.B (7, 5 9, 3 

4) . .«SC (0, 59, 41) , .^D (0, 85, 1 

5) xm^nrzmm9yo:>m'^^z\t. »m^mum%^ 
(TCC) 3 0 p pm/x:o^H^^n^^\ 

^f)^&Ti.XCu(Dm!^.X^^l 0 8 3X:^T(D1 0 6 

A, B, C, DTH^ti;/^cM^F«g (fib. ^A, ..SB^ 
a, Cal&D^S ra)'&th'&W«xJCOViT(l. 7 U±lX 

\mm^mummsc (tco ;&^*±3 oppm/ro® 
s^^n^o Lrz^^z>x. o^x<7)^w^bt.>o ^ 

fc. T i ^:Z r(7)'&th'&:t«y(coiiTtt. 5 9*SS"e 
H«E^tt?(^^*fiTbTC uOgt.^.T^^ 1 0 8 SnCJ^TcO 
1 0 6 Ot:Ti^^^-r. 8 SOMA'S ^Qffi;6^*^&ibbT 
1 0 0 0*^^:;^-5o bitJ&^oT. 5 9^y^8 5*W 

[0 0 4 2] a«#^5-7c^^'5tr. BaO(D-m^ 
Ca-^S rTMSlf ^<?:lt^«*^Kis6'5^*:^^*2b^ 
Boy^o^Z. C a Kfkfti: S r m^tmcDm 

l^XCuOmj^^TO)! 0 6 0X:xmf^Lf3:\^>o i.rz^^ 
pT. 0^/34-r<0. 8:^^W^bV>o 
[0 0 4 3] ^tz. T i OaO-gR^Z rOzTH^-r-S 

wmm.^\z:ioi^^xcumi^m^mmm^^minzm^x 

mm'f)^0. 1 5^±\Zf3i^t. m^^^^TLXCuO) 

ms^MTx^^ 1 0 6 ox:xm^^vy3:\^K i^rzfj^^x. 

0^in<0. 1 5^W^b(/io 

[0 0 4 4] ^Tz. mm^l 6-1 80i:^fC, mi 

(Dm^^X^^:^^7. (fib. Pb^^b^^^^T) ^ 

0. i*s-eti. ^^^^i)my\^xc\x<Dm^sxr(Di 

0 6 Ot:Tj^«Sbf«i:l^o 9C0<J;'5(C, 



(9) 

15 

[0 0 4 5] ^rc. m,nm^2 3-^2 5(D^o^Z. m2 
|6]±$ii:. $€>JC»«S«SS«S (TCC) ^/h^< 

S^IS (TCC) ^^±3 o ppm/x:(r>mm^^n^o lo 

^fc. IS«S-^2 6CDJ:^IC. ^^mbf)^2 O^mPi^ 
0. 5<b^2 Oi^W^bl/io 

[0 04 6] f^3a)Mm^ti.xcumim^^^r^ 

Ctlt^. jSi^tt^rS]_h$ii:'55?&^;^^*$>^;6^\ ^2, ^5 
(DUn^^3 7(D^o\Z. Cum<t;^€:CuO(C«iafL 
;/^c^^«c («gg5) ^n0^e^^<h. Qf)^':^ithX 
1 0 0 0 J:0/h$<?^So U;/5:75>^oT, c^lO:0W^ 

[0 04 7] mmm 2 > *^§8<^-*s6«»j{r 20 

[0 0 4 8] r;^^^. ^-r. tti5!J^»<hUT> i^^A* 
U't^A (BaCOs) , mm:^)lz^OA (CaCOa) > 
^KXhD>^i>A (SrCOa) , mt^^y (Ti 
O2) . mi\:i^)^zi-^L. (Z r02) . fB^±SKfbti 

(RezOa) . ^^^>:^i> (MnCOa) . mSmit 
^ (CuO ) ^rffilcbfco 

[0 04 9]^<Dft> e:n60Dig**ia^^^6(Dia^Bf# 
-^4 1 {c^f (fib, ^icDSiMi^co:;^^^^^:^' 

€:^^<o ) f)m^n^^^\znm\.. x^y-;i/<h*(c 30 
/j^-;i.^;^tcAnT 1 ^mmm^m^x^tz^^ 1 0 4 0 

<h LT(7)M n Ocr)-&W«<hm 3 <om^^ ^ bT<D C u O 
(ZJ'&WSJi. a^fig^J^-C^^-S {x (BaaCaiSSrr) 
O-y [ (T i O2) i-m (Z r O2) m ] - z R e 
2O3} (©L, iC^P. x + y+z = 100, a + /3 + r 
= 1, 0^i84-r<0. 8. 0^m<0. ISTfeo 
T. R e \±'>fs:< ^: 1 fflJEt-hOf&i^TC^ o ) 1 0 

oassB^c^t-r^gKScT^^o ^rc. ^6{c4oi.^T, IS 

[0 0 5 0] 
[^6] 
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9 

CQ 




0 


10 


6 

M 






kO 

I— i 


IS 

CO 


0 

0 








iS 

e 

CM 

m 


0 

1 


« 


C4 




IS 

e 










M 

0 


m 

r< 


» 






» 

A) 
«i 




k» 
0 


1 — 1 

B 








? 


6 






iO 


iO 
04 


1 

0 






0 
0 




g 




I 




0 


p 






to 

p 
0 


p 


OS 


« 


0 


9 




Si 








HP 




* 



[0 0 5 1] Sfc. ?gl(DgiM:5i-i:LT, ^SfC^f:*? 
77,aH. fip-fe. 1 5 B2O3- 8 5 S i O2 ^ 

[0 0 5 2] 5fe(C# ^nfciSi^^^^S^* IOCS 

SBSJcMbT. dW^^XSJ*! OSaSBtJp'J 



(10) 
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X ^ U - H ^ ^ - y l^- K ST h « \Z^m VT^ 

[0 0 5 3] ^^.^T. COD^U'->v— Cu^ 

UTVi-sMSffitc, cu^^^»tvrzmm^-::^h^ lo 

[0 0 5 4] ^VX. C(Dmm»^. Na^H^^tCX 

ssox^xmrnmLx/^^-oy-^m^i^rcmi. hz- 
N^-H20:ff7.f)^^u^m7x:nm%^\z^^^Xs loo 
ox:x2mmumLxm^vx. «Bii^^>>^n>^ 

[0 0 5 5] Z.<D^o\ZVXmcmm^^^yi7 0i>y' 
y^oynm^mt. mi. 6mm. S$3. 2mm. Jp 

^>;/^g(^>P^>i6;im'T?, ^ ^ ^BO 20 

[0 0 5 6] ^fc. ttmrnti^x. ^6(Dunmn4 2 
[0 0 5 7] m^. ^T. ^%WMt.\.x. wmn^)^ 

A (BaCOa) . i^K:^;Pv'^A (CaCOa) > mW, 
Xhn>5=">A (SrCOa) > mit^^> (T i 
O2) . mibi^^Vn-r^A (Z rOz) , ^±S^^k#; 
(RezOa) V mm^y-^y (Mncoa) > mitm 
(cuo ) . mit^om (B2O3) > mitmm (s i 30 

O2) ^ffilcbfco * 



18 



c [0 0 5 8] ^OS, cnbOl^*^t»*^^6(D^^Bf# 
^A2\Z7f^^^lgim (fib, BzOaRtXS iOzSrK^ 

0 f}m^n^^o\znm\^. x,^ j-)vt.mz^>>-)v 
a Anr 1 6 ^H^it^^ Ufc^. 1 0 4 0 

(DUnot,m^(omm^iz\^x(oc\xO(D^^m\t.. ^ 

^^^T^^ {x (BaaCai3Srr) O-y [(Ti 
O2) i-m(Zr02)m] -zRe203} (fiU, S:4'> 
xH-y+z = 100. a + /3 + r==l. 0^i3 + r< 
0. 8. 0^m<0. 15T^oT. ReWM^<t.^ 

\m^A±.(o^±m7tm 0)10 osagptc^t-r^sBis 

[0 0 5 9] :k\z. z.n^wLmm^m^i 0 oasggfc: 
*n.T. ^fb^^'^m (B2O3) 1. 5afigP(hK{ba* 

(SiOz) 8. 5fiagP<t. ^^'Jt:::!;!^:^^^-;!/^^ 

^ntz. ^(Dm. ±$mnm^4 1 tmm\zLxmm±: 
^^y^ziyy'y'^^i^mi.rz. 
[0 0 6 0] :i(r>^^\zLxm^tirzm6(r>un 

S^4 1, 4 2(Dmm't:^^y^Ziyy'y'^\Z^^^X. 

2^jE, ^nmmi 0 0%. umi 2 ix:<Dnmm.^ 

X. 'e(Dm\zziyy'y^(Dmmm,mf)nxi o^Q&^r 

Lrzh<D\t:^mm<Dmm9i'0)h<Dx&^o 

[0 0 6 1 ] 
[^7] 





(•C) 




41 


1000 


0/72 


3|c42 


1000 


3/72 



[0 0 6 2] ^6, m:7 (DUP'[^n4 if)^^m^^^r^^ 
0\Z. B^^RZ^S im^^:»'y7.tl.X^m^'&rz:^ 

mm(Dmm±'^^y^ziyy'y^\t. mmn^umzx 
^^S:o:>m±^^^<> mm^mz&nx^^^. :in\zn 40 
LT. un^^4 2(D^o\z. B^^ikzss i m^^m 
it^^^m (B2O3) Rzsmit&m (s 102) <hbT^ 

^m^coziyy^y-^iit. mMM.mU.mz^D^S:i^m± 
ffiiS^ttfc^^o :i<Dzt\t. B2O3-S iO^m 

(D:^^:^(D:^tEf)mm^(Dl^±\,Z$mf)^&^^ii^^L 

[0 0 6 3] sx±. ±m^^mmx\t. ^s^au^a 

(BaCOa) , ^m:^)^^^/^ (CaCOs) . j^KX 
buy^^A (SrCOs) . mit'^^y (Ti02) . 50 



m.i\:i^)Vzi-OL. (Z rOz) . ^±mmt^ (RezO 

3) > m^m^y^y (Mncoa) ^imitm (cuo) 

U»^A (BaC03) > ^mtiJViyOL, (CaCOa) . 

^^xhD>^'^A (srcoa) , m^^^y (T i 

O2) > mit'J)V:2-^L. (Z r02) StX^±S^il:4^ 

(Re203) ^m^\^iKm\.rz^<D^v^m\.rzmz. m 
m^y-^y (Mnco3) ikumitm (cuo ) ^mm 
\.x^nm<^mmm^n^. 

[0 0 6 4] "^tz. \!i^%mAt.vx. ^mn^)^h. (b 

aCOa) . mMti)Vy^h. (CaC03) > mMXhU 

y^^h. (s r coa) , m'c^^y (t i 02) . 

=J)V^-^hs (Zr02) > ^±mm\\:m (Re 

2O3) . mmr^yiiy (Mncoa) msmmk (cu. 
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^^tl-S^bCDTfi^^t/io fiBJAtf, BaTiOs. BazT 
ieOzo. Ba4T ii303o> B a Z r 03> CaTi 
03> CaZrOs, S r T i O3. S r Z r 03> Re2 

^tz\t. mmm. wmm^ TKffi^bt?. rjizi^zy 

[0 0 6 5] ^tz. {RMiaStCOi.^Tt>l 0 4 OnCT^ 

rnvrc-f)^^ 9 0 0-1 0 4 9t:T^nfrf, mm<D^^^ 

OliT^>0. 9 umX-$)^rz^^. 0, 8 1-'5. Ojum 
[0 0 6 6] ^^\z. ^fz. :ay7.t\^r\t. S i O2 

[0 0 6 7] -^bT. 
[0 0 6 8] 

[mmo>9J}^i }^±<DmmTm^f)^f3i^oiz. :^mM\z 
^.^mm^m^m^mz^ti\t. i o 6 ox:]^Txmm 
itmmmf)^3 o^±. iMHz<oQfii;^n o o oj^ 
±*o> ^fc> »m^«s^«sc (Tcc) f)^±30p 



20 



10 



20 



[0 0 6 9] i.fzt^'ox. z.(Dmmwmmm.m.m^mm. 

-r { (B a aC a 0 S r r) O, [ (T i O2) 
,~m (Z rOa) m ] , Re203} S^cffl^gl-rab-So 

[0 2] i^%m<r>-^mmm\z^^mm±:'y^v^zi> 

[04] 02<DaSir^^^yi73>^>-y'O3-^, -fe^ 

2 a, 2 b mmVf^L'y^y^m 

4 rtSBSS 

5 9v^nm 

6. 7 



[01] 



[0 2] 



[03] 




(Ba.Ca^Sr,)0 
40 



D eo 



eoc 40 M 100 

•(TiO.)j..(ZxO.). (ttH) 



3 



J: 



2a 




(12) 
[1^4] 
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(51) Int. CI. ^ 

HO IB 3/12 

HOIG 4/12 
4/30 



3 11 

3 2 6 

3 5 8 

3 0 1 



F I 

HO IB 3/12 

HOIG 4/12 
4/30 



r-73-^* (#%) 



3 11 

3 2 6 

3 5 8 

3 0 1 E 



F^-A{##) 4G03I AA04 AA05 AA06 AA07 Mil 

AA12 AA19 AA25 AA28 AA30 
AA39 BA09 CA03 

5E001 A603 AC04 AC09 AEOO AEOl 

AE02 AE03 AE04 AFOO AF06 

AHOl AH05 AH09 AJOl AJ02 

5E082 AAOl AB03 BC15 BC19 EE04 

EE23 EE26 EE35 FG06 FG22 

FG26 FG27 FG54 GGIO GGll 

GG26 GG28 JJ03 JJ05 JJ12 

JJ21 J J 23 LL02 MM22 MM24 
PP03 

5G303 AAOl AB06 AB08 ABll AB15 

BA12 CA03 CB02 CB03 CB06 

CBll CB15 CB18 CB22 CB26 

CB30 CB32 CB35 CB39 CB41 
CB43 



